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CAPTOPRIL TABLETS,USP

USE IN PREGNANCY
When used i1n pregnancy during the second and third trimesters, ACE
inhibitors can cause injury and even death to the developing
fetus. Wen pregnancy is detected, captopril should be
di sconti nued as soon as possible. See WARNINGS: Fetal/Neonatal
Morbidity and Mortality.

DESCRIPTION

Captopril is a specific conpetitive inhibitor of angiotensin |-
converting enzynme (ACE), the enzyme responsible for the conversion of
angiotensin | to angiotensin II.

Captopril is designated chemcally as 1-[(2S)-3-nercapto-2-
met hyl propi onyl ] -L-proline [ MW 217.29] and has the foll ow ng
structural fornula:

GHisNG,S

Captopril is a white to off-white crystalline powder that may have a
slight sulfurous odor; it is soluble in water (approx. 160 ng/nL),
met hanol, and et hanol and sparingly soluble in chloroformand ethyl
acet at e.

Each tablet, for oral adm nistration, contains ___ ng captopril. In
addi tion, each tablet contains the follow ng inactive ingredients..

(Please note that 1n accordance with good pharmaceutical
practice, all dosage forms should be labeled to cite all the
inactive ingredients (refer to USP General Chapter <1091> for
guidance). We believe this is an important public health
measure. Please respond accordingly by correctly noting the
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inactive iIngredients present in this product.
CLINICAL PHARMACOLOGY

Mechanism of Action

The nmechani sm of action of captopril has not yet been fully
elucidated. Its beneficial effects in hypertension and heart failure
appear to result primarily from suppression of the renin-angi otensin-
al dosterone system However, there is no consistent correlation
between renin |l evels and response to the drug. Renin, an enzyne

synt hesi zed by the kidneys, is released into the circul ation where it

acts on a plasma globulin substrate to produce angiotensin I, a
relatively inactive decapeptide. Angiotensin | is then converted by
angi otensin converting enzynme (ACE) to angiotensin Il, a potent
endogenous vasoconstrictor substance. Angiotensin Il also stinulates

al dosterone secretion fromthe adrenal cortex, thereby contributing
to sodiumand fluid retention.

Captopril prevents the conversion of angiotensin | to angiotensin |
by inhibition of ACE, a peptidyldipeptide carboxy hydrolase. This

i nhi bition has been denonstrated in both healthy human subjects and
in animals by show ng that the el evation of blood pressure caused by
exogenously adm ni stered angiotensin | was attenuated or abolished by
captopril. In animal studies, captopril did not alter the pressor
responses to a nunber of other agents, including angiotensin Il and
nor epi nephrine, indicating specificity of action.

ACE is identical to "bradykininase" and captopril may also interfere
with the degradation of the vasodepressor peptide, bradykinin.

| ncreased concentrations of bradykinin or prostaglandin E, may al so
have a role in the therapeutic effect of captopril.

I nhibition of ACE results in decreased plasma angiotensin Il and

i ncreased plasma renin activity (PRA), the latter resulting fromloss
of negative feedback on renin rel ease caused by reduction in
angiotensin Il. The reduction of angiotensin Il |eads to decreased
al dost erone secretion, and, as a result, small increases in serum

pot assi um may occur along with sodiumand fluid | oss.

The anti hypertensive effects persist for a |onger period of tinme than
does denonstrable inhibition of circulating ACE. It is not known
whet her the ACE present in vascul ar endotheliumis inhibited | onger
than the ACE in circul ating bl ood.

Pharmacokinetics
After oral adm nistration of therapeutic doses of captopril, rapid
absorption occurs with peak blood | evels at about one hour. The
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presence of food in the gastrointestinal tract reduces absorption by
about 30 to 40% captopril therefore should be given one hour before
nmeal s. Based on carbon-14 | abeling, average m ni mal absorption is
approximately 75 percent. In a 24-hour period, over 95 percent of

t he absorbed dose is elimnation in the urine; 40 to 50 percent is
unchanged drug; nost of the remainder is the disulfide dinmer of
captopril and captopril-cysteine disulfide.

Approximately 25 to 30 percent of the circulating drug is bound to

pl asma proteins. The apparent elimnation half-life for total

radi oactivity in blood is probably I ess than 3 hours. An accurate
determ nation of half-life of unchanged captopril is not, at present,
possible, but it is probably less than 2 hours. |In patients with
renal inpairnment, however, retention of captopril occurs (see DOSAGE
AND ADM NI STRATI ON) .

Pharmacodynamics

Adm ni stration of captopril results in a reduction of peripheral
arterial resistance in hypertensive patients with either no change or
an increase, in cardiac output. There is an increase in renal bl ood
flow follow ng adm ni stration of captopril and glonerular filtration
rate is usually unchanged.

Reducti ons of bl ood pressure are usually maxinmal 60 to 90 m nutes
after oral adm nistration of an individual dose of captopril. The
duration of effect is dose related. The reduction in blood pressure
may be progressive, so to achieve maxi mal therapeutic effects,
several weeks of therapy nay be required. The bl ood pressure

| owering effects of captopril and thiazide-type diuretics are
additive. 1In contrast, captopril and beta-bl ockers have a | ess than
additive effect.

Bl ood pressure is |lowered to about the same extent in both standing
and supine positions. Othostatic effects and tachycardia are

i nfrequent but may occur in volunme-depleted patients. Abrupt

wi t hdrawal of captopril has not been associated with a rapid increase
in bl ood pressure.

In patients with heart failure, significantly decreased peri pheral
(system c vascul ar) resistance and bl ood pressure (afterl oad),
reduced pul nonary capillary wedge pressure (preload) and pul nonary
vascul ar resistance, increased cardi ac output, and increased exercise
tolerance time (ETT) have been denonstrated. These henodynam c and
clinical effects occur after the first dose and appear to persist for
the duration of therapy. Placebo controlled studies of 12 weeks
duration in patients who did not respond adequately to diuretics and
digitalis show no tol erance to beneficial effects on ETT; open
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studies, with exposure up to 18 nonths in sone cases, also indicate
that ETT benefit is nmaintained. dinical inprovenent has been
observed in sone patients where acute henbdynam c effects were

m ni mal

Captopril tablets were well tolerated in the presence of other
t herapi es such as aspirin, beta blockers, nitrates, vasodilators,
cal ci um ant agoni sts and di ureti cs.

Studies in rats and cats indicate that captopril does not cross the
bl ood-brain barrier to any significant extent.
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INDICATIONS AND USAGE

Hypertension:
Captopril tablets are indicated for the treatnent of hypertension.

In using captopril, consideration should be given to the risk of
neut r openi a/ agranul ocytosi s (see WARNI NGS) .

Captopril may be used as initial therapy for patients with nornma
renal function, in whomthe risk is relatively low In patients with
inmpaired renal function, particularly those with collagen vascul ar

di sease, captopril should be reserved for hypertensives who have

ei ther devel oped unacceptabl e side effects on other drugs, or have
failed to respond satisfactorily to drug conbi nati ons.

Captopril is effective alone and in conbination with other

anti hypertensi ve agents, especially thiazide-type diuretics. The
bl ood pressure |l owering effects of captopril and thiazides are
approxi mately additive.

Heart Failure:

Captopril tablets are indicated in the treatnment of congestive heart
failure usually in conbination wwth diuretics and digitalis. The
beneficial effect of captopril in heart failure does not require the
presence of digitalis, however, nost controlled clinical trial
experience wth captopril has been in patients receiving digitalis,
as well as diuretic treatnent.

CONTRAINDICATIONS

Captopril tablets are contraindicated in patients who are
hypersensitive to this product or any other angi otensin-converting
enzynme inhibitor (e.g., a patient who has experienced angi oedena
during therapy with any other ACE inhibitor).

WARNINGS

Anaphylactoid and Possibly Related Reactions

Presumabl y because angi ot ensi n-converting enzyne inhibitors affect

t he nmetaboli sm of eiconsanoi ds and pol ypepti des, i ncludi ng endogenous
bradyki nin, patients receiving ACE inhibitors (including captopril)
may be subject to a variety of adverse reactions, sone of them
serious.
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Angioedema

Angi oedema involving the extremties, face, |ips, nucous nenbranes,
tongue, glottis or larynx has been seen in patients treated wth ACE
i nhibitors, including captopril. [|f angioedema involves the tongue,

glottis or larynx, airway obstruction may occur and be fatal.
Emer gency therapy, including but not necessarily limted to
subcut aneous adm nistration of a 1:1000 solution of epinephrine
shoul d be pronptly instituted.

Swel ling confined to the face, mucous nenbranes of the nmouth, |ips
and extremties has usually resolved with discontinuation of
captopril; sone cases required nedical therapy. (See PRECAUTI ONS:
I nformation for Patients and ADVERSE REACTI ONS).

Anaphylactoid Reactions During Desensitization

Two patients undergoi ng desensitizing treatnent with hynmenoptera
venom whil e receiving ACE inhibitors sustained |life-threatening
anaphyl actoid reactions. |In the sane patients, these reactions were
avoi ded when ACE inhibitors were tenporarily w thheld, but they
reappear ed upon inadvertent rechall enge.

Anaphylactoid Reactions During Membrane Exposure

Anaphyl actoi d reactions have been reported in patients dialyzed with
hi gh-fl ux nmenbranes and treated concomtantly with an ACE inhibitor.
Anaphyl actoi d reacti ons have al so been reported in patients
undergoi ng |l owdensity |ipoprotein apheresis with dextran sulfate
absorption (a procedure dependent upon devices not approved in the
United States).

Neutropenia/Agranulocytosis

Neut ropeni a (<1000/ m?) with nyel oid hypopl asia has resulted from use
of captopril. About half of the neutropenic patients devel oped
system c or oral cavity infections or other features of the syndrone
of agranul ocytosis.

The risk of neutropenia is dependent on the clinical studies of the
patient:

In clinical trials in patients with hypertensi on who have norna
renal function (serumcreatinine less than 1.6 ng/dL and no
col | agen vascul ar di sease), neutropenia has been seen in one
patient out of over 8,600 exposed.

In patients with sone degree of renal failure (serumcreatinine
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at least 1.6 ng/dL) but no collagen vascul ar di sease, the risk
of neutropenia in clinical trials was about 1 per 500, a
frequency over 15 tinmes that for unconplicated hypertension.

Dai |y doses of captopril were relatively high in these patients,
particularly in view of their dimnished renal function. In
foreign marketing experience in patients with renal failure, use
of allopurinol concomtantly with captopril has been associ ated
W th neutropenia but this association has not appeared in U S
reports.

In patients with coll agen vascul ar di seases (e.g., systemc

| upus eryt hemat osus, sclerodernma) and inpaired renal function,
neutropenia occurred in 3.7 percent of patients in clinical
trials.

Wil e none of the over 750 patients in formal clinical trials of
heart failure devel oped neutropenia, it has occurred during the
subsequent clinical experience. About half of the reported

cases had serumcreatinine > 1.6 ng/dL and nore than 75 percent

were in patients also receiving procainamde. |In heart failure,
it appears that the same risk factors for neutropenia are
present .

The neutropenia has usually been detected within three nonths after
captopril was started. Bone marrow exam nations in patients with
neut ropeni a consi stently showed nyel oi d hypopl asia, frequently
acconpani ed by erythroid hypopl asia and decreased nunbers of
megakar yocytes (e.g., hypoplastic bone marrow and pancytopeni a);
anem a and t hronbocytopenia were sonetines seen.

In general, neutrophils returned to normal in about two weeks after
captopril was discontinued, and serious infections were limted to
clinically conplex patients. About 13 percent of the cases of

neut ropeni a have ended fatally, but alnost all fatalities were in
patients with serious illness, having collagen vascul ar di sease,
renal failure, heart failure or imunosuppressant therapy, or a
conbi nation of these conplicating factors.

Evaluation of the hypertensive or heart failure patient should always
include assessment of renal function.

| f captopril is used in patients with inpaired renal function, white
bl ood cell and differential counts should be evaluated prior to
starting treatnent and at approxi mately two-week intervals for about
three nonths, then periodically.

In patients with collagen vascul ar di sease or who are exposed to
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ot her drugs known to affect the white cells or imune response,
particularly when there is inpaired renal function, captopril should
be used only after an assessnent of benefit and risk, and then with
caution.

Al patients treated with captopril should be told to report any
signs of infection (e.g., sore throat, fever). |If infection is
suspected, white cell counts should be perfornmed w thout delay.

Si nce discontinuation of captopril and other drugs has generally |ed
to pronpt return of the white count to normal, upon confirmation of
neut ropeni a (neutrophil count <1000/ m?* t he physician shoul d wi t hdraw
captopril and closely follow the patient's course.

Proteinuria
Total urinary proteins greater than 1 g per day were seen in about
0.7 percent of patients receiving captopril. About 90 percent of

affected patients had evidence of prior renal disease or received
relatively high doses of captopril (in excess of 150 ng/day), or

both. The nephrotic syndrone occurred in about one-fifth of
proteinuric patients. |In nost cases, proteinuria subsided or cleared
wi thin six nonths whether or not captopril was continued. Paraneters
of renal function, such as BUN and creatinine, were seldomaltered in
the patients with proteinuria.

Hypotension

Excessive hypotension was rarely seen in hypertensive patients but is
a possi bl e consequence of captopril use in salt/volune depleted
persons (such as those treated vigorously with diuretics), patients
with heart failure or those patients undergoing renal dialysis. (See
PRECAUTI ONS: Drug Interactions).

In heart failure, where the bl ood pressure was either normal or | ow,
transi ent decreases in nean bl ood pressure greater than 20 percent
were recorded in about half of the patients. This transient
hypotension is nore likely to occur after any of the first several
doses and is usually well tolerated, producing either no synptons or
brief mld |Iightheadedness, although in rare instances it has been
associated wth arrhythm a or conduction defects. Hypotension was
the reason for discontinuation of drug in 3.6 percent of patients
with heart failure.

BECAUSE OF THE POTENTIAL FALL IN BLOOD PRESSURE IN THESE PATIENTS,
THERAPY SHOULD BE STARTED UNDER VERY CLOSE MEDICAL SUPERVISION. A
starting dose of 6.25 or 12.5 ng tid nmay mnim ze the hypotensive
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effect. Patients should be followed closely for the first two weeks
of treatnent and whenever the dose of captopril and/or diuretic is

increased. In patients with heart failure, reducing the dose of
diuretic, if feasible, may mnimze the fall in blood pressure.
Hypotension is not per se a reason to discontinue captopril. Sone

decrease of system c blood pressure is a conmon and desirable
observation upon initiation of captopril treatnment in heart failure.
The magni tude of the decrease is greatest early in the course of
treatment; this effect stabilizes within a week or two, and generally
returns to pretreatnent levels, without a decrease in therapeutic
efficacy, within two nonths.

Fetal/Neonatal Morbidity and Mortality

ACE inhibitors can cause fetal and neonatal norbidity and death when
adm ni stered to pregnant wonen. Several dozen cases have been
reported in the world literature. Wen pregnancy is detected, ACE

i nhi bitors should be discontinued as soon as possi bl e.

The use of ACE inhibitors during the second and third trinesters of
pregnancy has been associated with fetal and neonatal injury,

i ncl udi ng hypot ensi on, neonatal skull hypoplasia, anuria, reversible
or irreversible renal failure, and death. Qi gohydrami os has al so
been reported, presumably resulting from decreased fetal renal
function; oligohydrammios in this setting has been associated with
fetal linb contractures, craniofacial deformation, and hypopl astic

| ung devel opnent. Prematurity, intrauterine growh retardation, and
pat ent ductus arteriosus have al so been reported, although it is not
cl ear whet her these occurrences were due to the ACE-inhibitor
exposure.

These adverse effects do not appear to have resulted from
intrauterine ACE-inhibitor exposure that has been limted to the
first trimester. Mdthers whose enbryos and fetuses are exposed to
ACE inhibitors only during the first trinmester should be so inforned.
Nonet hel ess, when pati ents beconme pregnant, physicians should nmake
every effort to discontinue the use of captopril as soon as possible.

Rarely (probably I ess often than once in every thousand pregnancies),
no alternative to ACE inhibitors will be found. |In these rare cases,
the nothers should be apprised of the potential hazards to their
fetuses, and serial ultrasound exam nations should be perfornmed to
assess the intraamiotic environnent.

| f oligohydramios is observed, captopril should be discontinued
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unless it is considered life-saving for the nother. Contraction
stress testing (CST), a non-stress test (NST), or biophysical
profiling (BPP) may be appropriate, depending upon the week of
pregnancy. Patients and physicians shoul d be aware, however, that
ol i gohydrami os may not appear until after the fetus has sustai ned
irreversible injury.

Infants with histories of iIn utero exposure to ACE inhibitors should

be cl osely observed for hypotension, oliguria, and hyperkalema. |If
oliguria occurs, attention should be directed toward support of bl ood
pressure and renal perfusion. Exchange transfusion or dialysis may

be required as a neans of reversing hypotension and/or substituting
for disordered renal function. Wile captopril may be renoved from
the adult circulation by henodialysis, there is inadequate data
concerning the effectiveness of henodialysis for renoving it fromthe
circulation of neonates or children. Peritoneal dialysis is not
effective for renoving captopril; there is no information concerning
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exchange transfusion for renoving captopril fromthe general
circul ation.

When captopril was given to rabbits at doses about 0.8 to 70

times (on a ng/kg/ basis) the maxi mum recomended human dose, | ow

i nci dences of craniofacial nmalformati ons were seen. No teratogenic
effects of captopril were seen in studies of pregnant rats and
hanmsters. On a ny/kg/basis, the doses used were up to 150 tines (in
hanmsters) and 625 tines (in rats) the maxi numrecomended human dose.

Hepatic Failure

Rarely, ACE inhibitors have been associated with a syndrone that
starts with cholestatic jaundice and progresses to ful mnant hepatic
necrosis and (sonetinmes) death. The nechanismof this syndrone is
not understood. Patients receiving ACE inhibitors who devel op
jaundi ce or nmarked el evations of hepatic enzynes shoul d di sconti nue
the ACE inhibitor and receive appropriate nedical follow up.

PRECAUTIONS
General

Impaired Renal Function

Hypert ensi on- Sone patients with renal disease, particularly those
with severe renal artery stenosis have devel oped increases in BUN and
serum creatinine after reduction of blood pressure with captopril.
Captopril dosage reduction and/or discontinuation of diuretic may be
required. For sonme of these patients, it nmay be possible to
normal i ze bl ood pressure and mai ntai n adequate renal perfusion.

Heart Fail ure-About 20 percent of patients devel op stable el evations
of BUN and serum creatinine greater than 20 percent above normal or
basel ine upon long-termtreatnent with captopril. Less than 5
percent of patients, generally those with severe preexisting renal

di sease, required discontinuation of treatment due to progressively
i ncreasi ng creatinine;, subsequent inprovenent probably depends upon
the severity of the underlying renal disease.

See CLI NI CAL PHARVACOLOGY, DOSAGE AND ADM NI STRATI ON, ADVERSE
REACTI ONS: Altered Laboratory Fi ndings.

Hyperkalemia: El evations in serum potassi um have been observed in
sone patients treated wwth ACE inhibitors, including captopril. Wen
treated with ACE inhibitors, patients at risk for the devel opnent of
hyper kal em a i ncl ude those with: renal insufficiency; diabetes
mellitus; and those using concomtant potassiumsparing diuretics,

pot assi um suppl enents or potassi umcontaining salt substitutes; or
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ot her drugs associated with increases in serum potassium (See
PRECAUTI ONS: Information for Patients and Drug Interactions; ADVERSE
REACTI ONS: Al tered Laboratory Findings).

Cough: Presumably due to the inhibition of the degradati on of
endogenous bradyki ni n, persistent nonproductive cough has been
reported with all ACE inhibitors, always resolving after

di scontinuation of therapy. ACE inhibitor-induced cough should be
considered in the differential diagnosis of cough.

Valvular Stenosis: There is concern, on theoretical grounds, that
patients with aortic stenosis mght be at particular risk of
decreased coronary perfusion when treated with vasodil ators because
t hey do not devel op as nmuch afterload reduction as others.

Surgery/Anesthesia: In patients undergoing major surgery or during
anesthesia wth agents that produce hypotension, captopril will block
angiotensin Il formation secondary to conpensatory renin release. |If

hypot ension occurs and is considered to be due to this nmechanism it
can be corrected by vol unme expansi on.

Hemodialysis:

Recent clinical observations have shown an associ ation of
hypersensitivity-1ike (anaphyl actoid) reactions during henodi al ysis
with high-flux dialysis nenbranes (e.g., AN69) in patients receivVving
ACE inhibitors. 1In these patients, consideration should be given to
using a different type of dialysis nmenbrane or a different class of
medi cation (See WARNI NGS: Anaphyl actoi d Reacti ons During Menbrane
Exposure).

Information for Patients

Patients should be advised to imedi ately report to their physician

any signs or synptons suggesting angi oedema (e.g., swelling of face,
eyes, lips, tongue, larynx and extremties; difficulty in swallow ng
or breathing; hoarseness) and to discontinue therapy. (See WARN NGS
Angi oedenm) .

Patients should be told to report pronptly any indication of
infection (e.g., sore throat, fever), which may be a sign of
neutropenia, or of progressive edema which mght be related to
proteinuria and nephrotic syndrone.

All patients should be cautioned that excessive perspiration and

dehydration may | ead to an excessive fall in blood pressure because
of reduction in fluid volunme. Oher causes of volune depletion such
as vomting or diarrhea may also lead to a fall in blood pressure;

patients should be advised to consult with the physician.
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Patients should be advised not to use potassiumsparing diuretics,
pot assi um suppl enents or potassi umcontaining salt substitutes

wi t hout consulting their physician. (See PRECAUTI ONS: Ceneral and
Drug Interactions; ADVERSE REACTI ONS) .
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Patients should be warned against interruption or discontinuation of
medi cation unless instructed by the physician.

Heart failure patients on captopril therapy should be cautioned
agai nst rapid increases in physical activity.

Patients should be infornmed that captopril should be taken one hour
before neals (see DOSAGE AND ADM NI STRATI ON)

Pregnancy. Female patients of chil dbearing age should be told about
t he consequences of second- and third-trinester exposure to ACE
inhibitors, and they should also be told that these consequences do
not appear to have resulted fromintrauterine ACE-inhibitor exposure
that has been |imted to the first trinester. These patients should
be asked to report pregnancies to their physicians as soon as
possi bl e.

Drug Interactions

Hypotension- Patients on Diuretic Therapy: Patients on diuretics and
especially those in whomdiuretic therapy was recently instituted, as
well as those on severe dietary salt restriction or dialysis, may
occasionally experience a precipitous reduction of bl ood pressure
usually within the first hour after receiving the initial dose of
captopril.

The possibility of hypotensive effects with captopril can be

m nim zed by either discontinuing the diuretic or increasing the salt
i nt ake approxi mately one week prior to initiation of treatnent with
captopril or initiating therapy with small doses (6.25 or 12.5 ng).

Al ternatively, provide nedical supervision for at |east one hour
after the initial dose. |If hypotension occurs, the patient should be
pl aced in a supine position and, if necessary, receive an intravenous
i nfusion of normal saline. This transient hypotensive response is
not a contraindication to further doses which can be given w thout
difficulty once the bl ood pressure has increased after volune

expansi on.

Agents Having Vasodilator Activity: Data on the effect of

concom tant use of other vasodilators in patients receiving captopri
for heart failure are not available; therefore, nitroglycerin or
other nitrates (as used for nmanagenent of angina) or other drugs
havi ng vasodil ator activity should, if possible, be discontinued
before starting captopril. |f resumed during captopril therapy, such
agents shoul d be adm ni stered cautiously, and perhaps at | ower

dosage.

Agents Causing Renin Release: Captopril's effect will be augnented by
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anti hypertensi ve agents that cause renin rel ease. For exanple,
diuretics, (e.g., thiazides) may activate the renin-angi otensin-
al dost erone system

Agents Affecting Sympathetic Activity: The synpathetic nervous system
may be especially inportant in supporting blood pressure in patients
receiving captopril alone or with diuretics. Therefore, agents
affecting synpathetic activity (e.g., ganglionic blocking agents or
adrener gi ¢ neuron bl ocking agents) should be used with caution.

Bet a- adrener gi ¢ bl ocki ng drugs add sonme further antihypertensive
effect to captopril, but the overall response is |less than additive.

Agents Increasing Serum Potassium: Since captopril decreases

al dost erone production, elevation of serum potassium may occur.

Pot assi um sparing diuretics such as spironol actone, trianterene, or
am | oride, or potassium supplenents should be given only for
docunent ed hypokal em a, and then with caution, since they may lead to
a significant increase of serum potassium Salt substitutes
cont ai ni ng pot assi um should al so be used with caution.

Inhibitors of Endogenous Prostaglandin Synthesis: It has been
reported that indonethacin may reduce the antihypertensive effect of
captopril, especially in cases of low renin hypertension. O her
nonsteroidal anti-inflammatory agents (e.g., aspirin) may al so have
this effect.

Lithium: Increased serumlithiumlevels and synptons of |ithium
toxicity have been reported in patients receiving concomtant |ithium
and ACE inhibitor therapy. These drugs should be coadm nistered with
caution and frequent nonitoring of serumlithiumlevels is
recommended. If a diuretic is also used, it may increase the risk of
[ithiumtoxicity.

Drug/Laboratory Test Interaction
Captopril may cause a fal se-positive urine test for acetone.

Carcinogenesis, Mutagenesis and Impairment of Fertility

Two-year studies with doses of 50 to 1350 ng/kg/day in mce and rats
failed to show any evidence of carcinogenic potential. The high dose
in these studies is 150 tinmes the maxi numrecomended human dose of
450 ng, assum ng a 50 kg subject. On a body-surface-area basis, the
hi gh doses for mce and rats are 13 and 26 tinmes the maxi num
recommended human dose, respectively.

Studies in rats have revealed no inpairnment of fertility.

Animal Toxicology
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Chronic oral toxicity studies were conducted in rats (2 years), dogs
(47 weeks; 1 year), mce (2 years), and nonkeys (1 year).

Significant drug-related toxicity included effects on hematopoi esi s,
renal toxicity, erosion/ulceration of the stomach, and variation of
retinal bl ood vessels.
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Reductions in henogl obin and/or hematocrit values were seen in mce,
rats, and nonkeys at doses 50 to 150 tinmes the maxi numrecomended
human dose (MRHD) of 450 ngy, assum ng a 50-kg subject. On a body-
surface-area basis, these doses are 5 to 25 tinmes maxi numrecomended
dose (MRHD). Anem a, |eukopenia, thronbocytopenia, and bone narrow
suppression occurred in dogs at doses 8 to 30 tinmes MRHD on a body-
wei ght basis (4 to 15 tines MRHD on a surface-area basis). The
reductions in henoglobin and hematocrit values in rats and mce were
only significant at 1 year and returned to normal with continued
dosing by the end of the study. Marked anem a was seen at all dose
levels (8 to 30 tinmes MRHD) in dogs, whereas noderate to marked

| eukopeni a was noted only at 15 to 30 tines MRHD and t hronbocyt openi a
at 30 tinmes MRHD. The anem a could be reversed upon di scontinuation
of dosing. Bone marrow suppression occurred to a varyi ng degree,
bei ng associated only with dogs that died or were sacrificed in a
nmori bund condition in the 1 year study. However, in the 47-week
study at a dose 30 tines MRHD, bone marrow suppression was found to
be reversible upon continued drug adm ni strati on.

Captopril caused hyperpl asia of the juxtaglonmerul ar apparatus of the
kidneys in mce and rats at doses 7 to 200 tines MRHD on a body-

wei ght basis (0.6 to 35 tines MRHD on a surface-area basis); in
nmonkeys at 20 to 60 tines MRHD on a body-wei ght basis (7 to 20 tines
MRHD on a surface-area basis); and in dogs at 30 tines MRHD on a
body-wei ght basis (15 tinmes MRHD on a surface-area basis).

Gastric erosions/ulcerations were increased in incidence in male rats
at 20 to 200 tinmes MRHD on a body-weight basis (3.5 and 35 tines
MRHD on a surface-area basis); in dogs at 30 tinmes MRHD on a body-

wei ght basis (15 tinmes of MRHD on a surface-area basis); and in
nonkeys at 65 tinmes MRHD on a body-wei ght basis (20 tinmes MRHD on a
surface-area basis). Rabbits devel oped gastric and intestinal ulcers
when gi ven oral doses approximately 30 tinmes MRHD on a body-wei ght
basis (10 tinmes MRHD on a surface-area basis) for only 5 to 7 days.

In the two-year rat study, irreversible and progressive variations in
the caliber of retinal vessels (focal sacculations and constrictions)
occurred at all dose levels (7 to 200 tinmes MRHD) on a body-wei ght
basis; 1 to 35 times MRHD on a surface-area basis in a dose-rel ated
fashion. The effect was first observed in the 88th week of dosing,
with a progressively increased incidence thereafter, even after
cessation of dosing.

Pregnancy Categories C (first trimester) and D (second and third
trimesters)
See WARNINGS: Fetal/Neonatal Morbidity and Mortality.
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Nursing Mothers

Concentrations of captopril in human m |k are approxi mately one
percent of those in maternal blood. Because of the potential for
serious adverse reactions in nursing infants fromcaptopril, a

deci si on shoul d be made whet her to discontinue nursing or to
di scontinue the drug, taking into account the inportance of captopri
to the nother. (See PRECAUTI ONS: Pedi atric Use).

Pediatric Use

Safety and effectiveness in pediatric patients have not been
established. There is |imted experience reported in the literature
with the use of captopril in the pediatric popul ati on; dosage, on a
wei ght basis, was generally reported to be conparable to or |ess than
that used in adults.

I nfants, especially newborns, may be nore susceptible to the adverse
hemodynam c effects of captopril. Excessive, prolonged and

unpredi ctabl e decreases in blood pressure and associ at ed
conplications, including oliguria and seizures, have been reported.

Captopril should be used in children only if other neasures for
controlling blood pressure have not been effective.

ADVERSE REACTIONS

Reported incidences are based on clinical trials involving
approxi mately 7000 patients.

Renal : About one of 100 patients devel oped proteinuria (see
WARNI NGS).

Each of the follow ng has been reported approximtely 1 to
2 of 1000 patients and are of uncertain relationship to
drug use: renal insufficiency, renal failure, nephrotic
syndrone, polyuria, oliguria, and urinary frequency.

Hematologic: Neut r openi a/ agr anul ocytosi s has occurred (see
WARNI NGS). Cases of anem a, thronbocytopenia, and
pancyt openi a have been report ed.

Dermatologic: Rash, often with pruritus, and sonetinmes with fever,
arthral gia, and eosinophilia, occurred in about 4 to 7
(dependi ng on renal status and dose) of 100 patients,
usually during the first four weeks of therapy. It is
usual |y macul opapul ar, and rarely urticarial. The
rash is usually mld and di sappears within a few days
of dosage reduction, short-termtreatnent with an
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anti hi stam ni ¢ agent, and/or discontinuing therapy;
rem ssion may occur even if captopril is continued.
Pruritus, w thout rash, occurs in about 2 of 100
patients. Between 7 and 10 percent of patients with
skin rash have shown an eosi nophilia and/or positive
ANA titers. A reversible associated penphigoid-Iike

| esion, and photosensitivity, have al so been reported.

Fl ushing or pallor has been reported in 2 to 5 of 1000
patients.

Cardiovascular: Hypot ensi on nay occur; see WARNI NGS and
PRECAUTI ONS [Drug Interactions] for discussion of
hypot ensi on with captopril therapy.

Tachycardi a, chest pain, and pal pitations have
each been observed in approximately 1 of 100
patients.

Angi na pectoris, nyocardial infarction, Raynaud's
syndrone, and congestive heart failure have each
occurred in 2 to 3 of 1000 patients.

Dysgeusia: Approximately 2 to 4 (depending on renal status and
dose) of 100 patients devel oped a dim nution or |oss
of taste perception. Taste inpairnent is reversible
and usually self-limted (2 to 3 nonths) even with
continued drug admnistration. Wight |oss may be
associated wth the | oss of taste.

Angioedema: Angi oedema i nvolving the extremties, face, |ips,
mucous nenbranes, tongue, glottis or |arynx has been
reported in approximately one in 1000 patients.

Angi oedema i nvol vi ng the upper airways has caused
fatal airway obstruction. (See WARNI NGS: Angi oedena
and PRECAUTI ONS: Information for Patients).

Cough: Cough has been reported in 0.5 to 2% of patients treated
with captopril in clinical trials (see PRECAUTI ONS
CGeneral, Cough).

The foll owm ng have been reported in about 0.5 to 2 percent of
patients but did not appear at increased frequency conpared to

pl acebo or other treatnments used in controlled trials: gastric
irritation, abdom nal pain, nausea, vomting, diarrhea, anorexia,
consti pation, aphthous ulcers, peptic ulcer, dizziness, headache,
mal ai se, fatigue, insomia, dry nouth, dyspnea, al opeci a,
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par est hesi as.

Q her clinical adverse effects reported since the drug was narket ed
are listed bel ow by body system In this setting, an incidence or
causal relationship cannot be accurately determ ned.

Body as a Whole: Anaphyl actoi d reacti ons (see WARNI NGS: Anap
hyl a
ct oi
d
and
Poss
i bl e
Rel a
ted
Reac
tion
S
and
PREC
AUTI
ONS:
Heno
di al
ysi s

).
General: Ast heni a, gyneconasti a.

Cardiovascular: Cardi ac arrest, cerebrovascul ar
acci dent/insufficiency, rhythm disturbances,
orthostati c hypotension, syncope.

Dermatologic: Bul | ous penphi gus, erythema multifornme (including
St evens-Johnson syndrone), exfoliative
dermatitis.

Gastrointestinal: Pancreatitis, glossitis, dyspepsia.
Hematologic: Anem a, including aplastic and henol yti c.
Hepatobiliary: Jaundi ce, hepatitis, including rare cases of

necrosi s, chol estasis.
Metabolic: Synptomati ¢ hyponatrem a

Musculoskeletal: Myal gi a, nyast heni a.
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Nervous/Psychiatric:At axi a, confusion, depression, nervousness, som

ol en
ce.
Respiratory: Br onchospasm eosi nophilic pneunonitis, rhinitis.
Special Senses: Bl urred vi sion.
Urogenital: | npot ence.

As with other ACE inhibitors, a syndrone has been reported which may
i nclude: fever, nyalgia, arthralgia, interstitial nephritis,
vasculitis, rash or other dermatol ogic mani festations, eosinophilia
and an el evated ESR

Fetal/Neonatal Morbidity and Mortality
See WARNINGS: Fetal/Neonatal Morbidity and Mortality.

Altered Laboratory Findings

Serum Electrolytes: Hyperkalemia: small increases in serum
pot assium especially in patients with renal inpairnent (see
PRECAUTI ONS) .

Hyponatremia: particularly in patients receiving a | ow sodi um di et or
concom tant diuretics.

BUN/Serum Creatinine: Transient elevations of BUN or serum
creatinine especially in volume or salt depleted patients or those
Wi th renovascul ar hypertension may occur. Rapid reduction of

| ongstandi ng or markedly el evated bl ood pressure can result in
decreases in the glonerular filtration rate and, in turn, lead to
i ncreases in BUN or serum creatinine.

Hematologic: A positive ANA has been report ed.

Liver Function Tests: Elevations of |liver transam nases, al kaline
phosphat ase, and serum bilirubin have occurred.

OVERDOSAGE

Correction of hypotension would be of primary concern. Vol une
expansion with an intravenous infusion of normal saline is the
treatnent of choice for restoration of blood pressure.

Wil e captopril may be renoved fromthe adult circul ation by
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henodi al ysis, there is inadequate data concerning the effectiveness
of henodialysis for renmoving it fromthe circul ati on of neonates or
children. Peritoneal dialysis is not effective for renoving
captopril; there is no information concerning exchange transfusion
for renoving captopril fromthe general circul ation.

DOSAGE AND ADMINISTRATION

Captopril tablets should be taken one hour before neals. Dosage nust
be individualized.

Hypertension - Initiation of therapy requires consideration of recent
anti hypertensive drug treatnent, the extent of blood pressure
el evation, salt restriction, and other clinical circunstances. |If

possi bl e, discontinue the patient's previous anti hypertensive drug
regi men for one week before starting captopril.

The initial dose of captopril is 25 nmg bid or tid. |If satisfactory
reduction of blood pressure has not been achieved after one or two
weeks, the dose may be increased to 50 ng bid or tid. Conconitant
sodiumrestriction my be beneficial when captopril is used al one.

The dose of captopril in hypertension usually does not exceed

50 ng tid. Therefore, if the blood pressure has not been
satisfactorily controlled after one to two weeks at this dose, (and
the patient is not already receiving a diuretic), a nodest dose of a
t hi azi de-type diuretic (e.g., hydrochl orothiazide, 25 ng daily),
shoul d be added. The diuretic dose may be increased at one-to-two-

week intervals until its highest usual antihypertensive dose is
reached.
| f captopril is being started in a patient already receiving a

diuretic, captopril therapy should be initiated under close nedical
supervi sion (see WARNI NGS and PRECAUTI ONS [Drug I nteractions]
regardi ng hypotension), with dosage and titration of captopril as
not ed above.
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| f further blood pressure reduction is required, the dose of

captopril may be increased to 100 ng bid or tid and then, if
necessary, to 150 ng bid or tid (while continuing the diuretic). The
usual dose range is 25 to 150 ng bid or tid. A maxinumdaily dose of
450 ng captopril should not be exceeded.

For patients with severe hypertension (e.g., accelerated or malignant
hypertension), when tenporary discontinuation of current

anti hypertensive therapy is not practical or desirable, or when
pronpt titration to nore nornotensive blood pressure levels is

i ndi cated, diuretic should be continued but other current

anti hypertensive nedi cati on stopped and captopril dosage pronptly
initiated at 25 ng bid or tid, under close nedical supervision

When necessitated by the patient's clinical condition, the daily dose
of captopril may be increased every 24 hours or |ess under continuous
medi cal supervision until a satisfactory bl ood pressure response is
obt ai ned or the maxi mum dose of captopril is reached. In this

regi men, addition of a nore potent diuretic, e.g., furosem de, may

al so be indicat ed.

Bet a- bl ockers may al so be used in conjunction with captopril therapy
(see PRECAUTIONS: Drug Interactions), but the effects on the two
drugs are less than additive.

Heart Failure - Initiation of therapy requires consideration of
recent diuretic therapy and the possibility of severe salt/volune
depletion. In patients with either normal or |ow bl ood pressure, who

have been vigorously treated with diuretics and who nay be
hyponatrem c¢ and/ or hypovolem c, a starting dose of 6.25 or 12.5 ng
tid my mnimze the magnitude or duration of the hypotensive effect
(see WARNI NGS: Hypotension); for these patients, titration to the
usual daily dosage can then occur within the next several days.

For nost patients the usual initial daily dosage is 25 ng tid. After
a dose of 50 ng tid is reached, further increases in dosage should be
del ayed, where possible, for at |east two weeks to determne if a
sati sfactory response occurs. Most patients studi ed have had a

sati sfactory clinical inprovenent at 50 or 100 ng tid. A nmaximm
daily dose of 450 ng of captopril should not be exceeded.

Captopril should generally be used in conjunction wwth a diuretic and
digitalis. Captopril therapy nust be initiated under very close
medi cal supervi si on

Dosage Adjustment in Renal Impairment- Because captopril is excreted
primarily by the kidneys, excretion rates are reduced in patients
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with inpaired renal function. These patients will take |onger to
reach steady-state captopril levels and will reach higher steady-
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state levels for a given daily dose than patients with normal rena
function. Therefore, these patients may respond to snaller or |ess
frequent doses.

Accordingly, for patients with significant renal inpairnent, initial
dai | y dosage of captorpil should be reduced, and smaller increnments
utilized for titration, which should be quite slow (one to two week
intervals). After the desired therapeutic effect has been achieved,
t he dose should be slowy back-titrated to determ ne the m ni nal

ef fective dose. Wen concomtant diuretic therapy is required, a

| oop diuretic (e.g., furosem de), rather than a thiazide diuretic, is
preferred in patients with severe renal inpairnment. (See WARN NGS:
Anaphyl act oi d Reactions During Menbrane Exposure and PRECAUTI ONS:
Henodi al ysi s) .

HOW SUPPLIED

- Est abl i shed Nane

- Dosage Form and Strength

- Packagi ng

- Shape, color, inprinting, scoring (12.5 ng - bisected,
25 ng - quadrisected; 50 and 100 ng - bisected).

- Speci al handling and storage conditions (i.e. Al
captopril tablets may exhibit a slight sul furous odor).

CAUTI ON:  Federal |aw prohibits dispensing w thout prescription.

Manuf acturer/ Di stri but or statenment
Dat e of Latest Revi sion



